Vanadate potentiates hypoxic pulmonary vasoconstriction.
Vanadate, an essential trace element and an inhibitor or stimulator of many enzymes, potentiates the hypoxic vasoconstriction in isolated lung preparations. However, the mechanism of action of vanadate in the lung circulation is unclear. We compared, in isolated rat lungs, the effect of vanadate (3 x 10(-5) M) on hypoxia-induced vasoconstriction with the vasoconstriction caused by angiotensin II, KCl or NaCN, and found that vanadate preferentially enhanced the hypoxia- and NaCN-induced pressor responses. Vanadate also shifted the stimulus-response curve for oxygen such that vasoconstriction occurred at a higher PO2 than in control lungs, indicating that vanadate had affected the oxygen sensing mechanism in the lungs. We postulated that vanadate might potentiate hypoxic vasoconstriction, in part, by activating a protein kinase C (PKC), and compared the effect of phorbol myristate acetate (PMA; 5 x 10(-8) M) on hypoxic vasoconstriction with that of vanadate. Both agents, PMA and vanadate, potentiated hypoxic vasoconstriction transiently and to a similar degree and the potentiation by both agents was blocked by staurosporine (1 microgram/ml), a PKC inhibitor, and 2-nitro-4-carboxyphenyl-N,N-diphenylcarbamate, a phospholipase C inhibitor, and partially reduced by the Ca++ entry inhibitor nifedipine. We conclude that the similarities between the action of PMA and vanadate in isolated lungs point toward an involvement of the PKC in the mechanism of vanadate-induced potentiation of hypoxic vasoconstriction. In addition, our data indicate that potentiation of hypoxic vasoconstriction by PMA or vanadate may occur, in part, independent of voltage-dependent Ca++ entry.